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Mr. James Feeney

US Environmental Protection Agency
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841 Chestnut Building

Philadelphia PA 19107 — ERM

Dear Mr. Feeney:

Environmental Resources Management (ERM) submits herewith three
copies of the document titted DRAFT Remedial Investigation/Risk
-Assessment Report, Cyprus Foote Mineral Site on behalf of our client,
Cyprus-Foote Mineral Company. This report has been prepared
consistent with the requirements of Paragraph VIILE of the
Administrative Order on Consent (USEPA Docket No. I11-94-23-DE).

Please review the information provided in this report and if you have
any questions or require additional information, please call Pat Lee at
Cyprus Foote Mineral at (303) 643-5652, me at (610) 524-3610 or Mike
Eversman at (610) 524-3903.

E roject Manager
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2.0

2.4

SUMMARY OF PRE-RI DATA

This section provides an overview of the pre-Rl site investigations

conducted at the Site. These investigations are part of the administrative
record for the Site and are only referenced herein. The data from these
pre-RI activities are summarized in the following sections. It should be
noted that many of these activities were conducted using US EPA
approved procedures, analytical parameters and guidelines in effect at
that time. These investigations include work by US EPA and Weston.

Four soil sampling efforts were conducted at the Site by Weston from
1988 to 1992. The analytical results discussed in this section are tabulated
in the following Weston reports:

o  Phase I Environmental Assessment (Weston, September 1988; Section 4),

o  Phase Il Preliminary Remedial Measures (Weston, January 1989;
Section 4),

o Phase Il Stage 2 Investigation of the North and South Quarries (Weston,
April 1992; Section 4), and

o Phase Il Stage 3 Investigation of Potential Soil Contamination Areas
(Weston, April 1992b; Section 4).

UsS EPA SITE INSPECTION

As part of the Hazard Ranking process, the US EPA collected 17 ground
water, surface water, and sediment samples from the facility, and five
ground water samples from off-site private wells in December 1987. The
sample locations and analytical results generated from this site visit are
presented in Appendix A of the report titled Phase I Environmental
Assessment of the Frazer Plant Site (Weston, 1988) and are incorporated into
this RI report by reference. These analytical results indicated production
well, PW-2, contained detectable concentrations of total chromium,
lithium, and trichloroethene (TCE). Volatile Organic Compounds (VOCs)
were not detected in any other Site wells.

The [P domestic well, located a{{Y N NEGzGzGNE contained
detectable concentrations of lithium and VOCs, specifically, toluene,
ethylbenzene, and total xylenes. The VOCs detected in the [}
domestic well are common constituents of petroleum hydrocarbon
products. A potential source for these VOCs may be an oil spill or
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Regionally, ground water flow in the Chester Valley is to the northeast, in
the general direction of the Cedar Hollow and Catanach Quarries (Plate 2,
Sloto, 1987). However, ground water in the vicinity of the Site does not
appear to flow directly towards the Catanach Quarry (nearest to the Site),
as there is a significant ground water divide located approximately 2,000
feet south of this quarry which trends parallel to the Chester Valley. This
divide is caused by a ridge of Elbrook Limestone which is parallel to the
quarries. The Elbrook in this area strikes east/northeast, which is parallel
to the ridge and the quarries, and bedding is nearly vertical with dips
measured at 70 degrees southeast. Because ground water movement in
the Elbrook is principally through bedding planes and fractures, and is
parallel to strike, ground water flow toward the quarries (that is,
perpendicular to strike) is restricted (Sloto, 1987). This restriction in
ground water flow is responsible for the ground water divide south of
Catanach Quarry.

Superimposed upon this regional trend is the localized effect of pumping
at miscellaneous production wells in the area. Two production wells
operated by Philadelphia Suburban Water Company, which pump large
quantities of water, are located immediately on or next to a prominent
structural contact between the Ledger, Elbrook, and Chickies Formations.

This feature trends northeast, parallel to the strike of the Chester Valley,
and is contiguous with the northern property boundary of the Site. One
well (well identification CH-207)
of the Site, pumps approximately 70 gallons per minute. The second well

(well identification CH-2148) [N of

the Site, pumps approximately 500 gallons per minute.

The cones of depression created by the pumping of high yield wells in the
Ledger and Elbrook Formations are expected to be elliptical, with the long
axis aligned parallel to the strike of the Chester Valley. The effect of this
pumping activity is apparent in Figure 2-2 where water level
measurements collected by the USGS in 1983 show an elongated cone of
depression which trends northeast, parallel to the Chester Valley. The
long axis of this cone of depression which contains the Site is coincidental
with the structural contacts between the Ledger and Chickies Formations.

This is an important relationship for developing a conceptual
understanding of the present ground water flow conditions within the
Site vicinity. A pumping test conducted by Weston on Site well PW-3
created an elliptical cone of depression with the longitudinal axis parallel
to the structural contact discussed above. Although this well was not
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2.7

direction away from the mound. The hydraulic gradient between well
MW-4 and thd{s)Jil§ well, a private, off-site well located east of the North
Quarry, was calculated at 0.008 (Weston 1989).

As part of the previous investigations, slug tests and a pumping test were
conducted to estimate the hydrogeologic parameters of the bedrock
aquifer beneath the Site (Weston, 1991). Slug tests were performed in 17
bedrock monitoring wells. A constant-rate pumping test was conducted
by pumping production well PW-3 and monitoring water levels in all
bedrock monitoring wells. The results of these tests are discussed in the
Preliminary Remedial Investigation Report (ERM, 1994; Section 3).

SUMMARY OF ANALYTICAL DATA

The purpose of this section is to summarize the analytical results of the
sampling conducted during the previous investigation phases. Samples
of different environmental media were collected at the facility during the
previous investigations, which were summarized above. Samples of
surficial and subsurface soils, quarry fill material, ground water, surface
water, and sediment were collected from the areas of concern, as well as
from off-site locations, where applicable, to determine the presence or
absence, concentrations, and distribution of site-related chemical
constituents.

The soil data will be presented by area on the facility, rather than by
investigative phase, to facilitate evaluation of the results. Ground water
data for the Main Plant Area will be presented on a site-wide basis for the
bedrock monitoring wells. However, data for the monitoring wells in the
former Solvent Burn Area will be presented separately because of the
potential presence of constituents of concern. The data for the quarry fill
monitoring wells will also be presented separately from the site-wide
ground water data because of the unique ground water conditions which
are present within the quarries. The analytical results will be discussed
and evaluated, as appropriate, in Sections 4, 5, and 6.

Four soil sampling efforts were conducted at the Site by Weston from
1988 to 1992. The analytical results discussed in this section are tabulated
in the following Weston reports:

o  Phase I Environmental Assessment (Weston, September 1988; Section 4),

o Phase II Preliminary Remedial Measures (Weston, January 1989;
Section 4),
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2.74.4

concentrations ranged from 444 pg/L to 4470 ug/L. Lithium
concentrations ranged from 202 ug/L to 16,800 pg/L. MW-22 contained
the highest boron and lithium concentrations, and MW-30 contained the
lowest boron and lithium concentrations. Other trace metals detected in
MW-22 in May 1990 included arsenic (51.4 pg/L), manganese (41.5 ng/L),
and vanadium (58.9 pg/L).

Off-Site Wells

There are a number of residential wells in the Site vicinity, and the
Philadelphia Suburban Water Company (PSWC) operates a public water
supply well . The locations of
selected off-site wells for which analytical data are available are shown on
Figure 2-9.

wells, including the PSWC well and four residential wells ({3 X{Z
Y}, AN shown on Figure 2-9), from 1972 through 1990.
The samples were only analyzed for lithium. Pursuant to the SDWA/
Administrative Order on Consent CFM: (1) conducted a water well
survey to identify all wells located within a specified off-site area; (2)
analyzed certain wells for lithium, chromium and boron; (3) provided an
alternative permanent water supply for one household; and (4) conducted
an annual monitoring program of six residential wells for boron, and
lithium. NUS Corporation collected samples from five wells near the Site
during the 1987 USEPA site inspection, and the samples were analyzed
for VOCs, semivolatiles, and metals. The locations of the PSWC well, the
wells sampled by CEM under the Administrative Order on Consent

(YO (YY) M) - the wells sampled by

NUS (NUS1, NUS2, NUS4[{X(3 and PECO) are shown on Figure 2-9.

Foote Mineral Company collected !{:er samples quarterly from five area

Additionally, the United States Geological Survey (USGS) sumr  arized
historical analytical data for samples collected from selected wells in
Chester County (Sloto, 1989). TI\FS report included data for samples
collected from the PSWC well in/1984 and 1985.

The ground water data for off-site well sampling are summarized from
the following reports:
e  Phase I Environmental Assessment (Weston, September 1988; Section 4),

e  Phase Il Stage 1 Ground Wager Characterization and Remediation
(Weston, November 1991; Section 4), and
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e Sloto, Ronald A., 1989. Selected Ground Water Data, Chester County,
Pennsylvania (Sloto, 1989, USGS Opﬁn—File Report 87-217).

Data for the period 1972 through 1990 were obtained from Foote Mineral
Company's files.

Volatile Organics

Analytical data for samples collected from the PSWC well in 1984 and
1985 and analyzed for volatile organics were reported in Sloto (1989). The
only VOCs detected in the PSWC weli were TCE and PCE. TCE was
detected in the 1984 and 1985 samples, at concentrations of 18 ng/L and
12 pg/L, respectively. The 1984 sample also contained 8 pg/L of PCE.

The sample collected by NUS in 1987 from the [ iJf}well, contained
toluene, ethylbenzene, and xylenes at a total concentration of 323 pg/L.
This well also contained 10 pg/L of naphthalene. The 1987 sample
collected by NUS from a well located on the Philadelphia Electric
Company property (southwest of the main plant) contained 5 pg/L of
1,1,1-trichloroethane. No organics were detected in the other off-site
wells sampled by NUS in 1987.

Inorganics

Lithium concentrations in the 1984 and 1985 USGS samples from the
PSWC well were 850 pg/L and 930 ng/L, respectively (Sloto, 1989). Foote
Mineral Company files indicate that lithium concentrations in the PSWC
well have ranged from approximately 500 pg/L to 2,000 ng/L. The
highest concentrations were detected in samples collected during the
1970s. Lithium concentrations in samples collected by CFM from 1990
through 1993 ranged from 890 ug/L to 920 ug/L. Boron concentrations in
the PSWC well since 1990 ranged from 260 pg/L to 310 ng/L. The 1984
USGS sample contained 200 pg/L of boron. Chromium concentrations,
measured from 1981 through 1991 ranged from 1 ng/L to 63 ng/L.

Two residential wells, [N
on the [ |istorically contained the highest lithium
and boron concentrations out of the off-site wells near the Site. Lithium
concentrations in the [JJjfij well have ranged between 8,000 png/L to
22,000 pg/L, with a range of 14,900 ng/L to 15,200 pg/L from 1991
through 1993. Historical lithium concentrations in the [l well have
ranged from 2,000, ng/L to 7,500 ng/L, with concentrations of 4,560 pg/L
and 5,220 pg/L in 1992 and 1993, respectively. The]jij I well was the
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2.7.5

2.7.5.1

only one of the five off-site wells sampled by NUS in 1987 that contained
lithium (2,850 pg/L). NUS did not sample the [l well.

Boron concentrations in the [[Jilffwell ranged from 9,440 ug/L to

11,000 ng/L during the period from 1991 through 1993. Boron
concentrations in the [l well were 3,650 pg/L and 3,840 pug/L in
1992 and 1993, respectively. Chromium concentrations in thejjjjijilj well,
measured since 1981, ranged from 1 pg/L to 200 pg/L; however, the
concentrations have been less than 20 pg/L since 1985. Chromium
concentrations in the [ if well have historically been less than

10 pg/L.

Surface Water and Sediment

On-Site Surface Water and Sediment

from the portion of Valley Creek which traverses the western part of the
Site, during the 1987 site inspection conducted for USEPA. The sample
locations (Figure 4-6 of Preliminary Remedial Investigation Report and Work
Plan for Completion of the Remedial Inﬁestigation, Feasibility Study and Risk
Assessment, ERM, Nov. 1994) were upstream (NUS 7) from and
downstream (NUS 8) from the discharge of the on-site wastewater
treatment plant. Surface water and sediment samples were analyzed for
VOCs, semivolatile organic compounds (SVOCs), and metals, including
lithium.

NUS Corporation collected two sur‘ffce water and two sediment samples

No VOCs or SVOCs were detected in the two surface water samples.
Lithium was detected in the downstream sample at a concentration of 438
ng/L. Lithium was not detected in the upstream sample. Chromium was
not detected in either sample. The samples were not analyzed for boron.

No VOCs were detected in the two sediment samples. Both samples
contained SVOCs, with total concentrations of 7,129 ug/Kg in the
upstream sample and 6,829 ng/Kg in the downstream sample.
Polynuclear aromatic hydrocarbons (PAHs) were the predominant SVOCs
detected in each sample.

Lithium was detected in both sediment samples at concentrations of
20 mg/Kg in the upstream samgge, and 28 mg/Kg in the downstream
sample. Chromium concentrations were 20.5 mg/Kg (upstream) and
20.3 mg/Kg (downstream). Lead was detected in both samples at
estimated concentrations of 96.5 mg/Kg in the upstream sample, and
129 mg/Kg in the downstream sample.
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